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(57) [SIM 

[«i**R] nfi4fcttpao5/y3yKaw<as 

1 It, SKI l*>-Hfc»JS3*l.T«Kl ltOp- 

5 (^swicaBST«niBfcaHE t»*s*ifc»5 1 &vm 2 

«ffil7, 1 9fc££t*::fc£^J:-fS. S$cr>-fg 
fcU^-£V*'#WB6»»i$vx? t U Y 

-ty^««fca«fc«<»jSS**ll«W 1 3 $ 

fHHtfFatfS****) 3 < 1 t> Mix*- 1 00s 



(51)Inta.' agijf!# 
H0 1L 33/00 
31/10 





®.z'&?mm%££ *)%M3m8)%:£%»fh£ ?iz 

rtSfuttB 1 B&K2W*k «r*tf , 1 £fE»?> 

m< jn&ztii x o zmEnmz *#r * y 3 
arc* s , itsg 2 y'j3 y^*^. . 

[Mtt9(4>] MB K-t^H««ffiB h'-7^](0#^ 
[ MSB 5 ] Bifie K-:flHtt#9*RtfII«> 5 *>Mft*> 

i -95r-&tf, -mw i kib^^ y ^ y%m?<, 
immm ] miv-^y^wmmimLtcnp - n 

1 o*<»£;ft..g, H mim l - frv * L 3 hfttifr 1 « 
[»*«8] ffl£^lS.^2«SiSrJitT«eS2rE|JSn 

■tm. imv-vy7M®comm&k(r>p-n®& 

[■WW 1 0 ] WE*-/WittEp - n^Umm 
IM*S1 1 ] MB*-/Hi. «rSO»*»*SrA , 15 

ii^-t^x-cowam^m^nbtini. ®\/ (2 

n ) <r>mte<ryk% £ J: O^S . 9 KfBKOv y 

[W*JB1 2] IWE*-/Wi«3e«**WRL'SrV^1l« 
J: 95«5««f*ifc, ft#JB9{cfe»<7>^y3>ftirP. 

1 3 ] 1JE*-;WiSE$U: 0^*?ixl>. it$ 

[ffl*JB 1 4 ] OTEH-tf >^fW*fcA*t«*i**t* 
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«u %%m?btxm-tz>. rnmi^m^) 

nyym 1 ?. 

{mm 1 5 ] ^fl-il&ajfc LTttffl-TIBfc:. MfEft^ 
>7x;k MT.4S.lXfi?H<7)3*>i!'-^<fctf5rix^lo 

fl^JS 1 4 KfBS^v y 3 yftfg?. 
[im 1 6 ] ttJt# 1 5 0 n mfirraXftttMA*? 

Kat«^)R*fliityBJftSii^. 5(cE«w^y 

1 s ] luiem 1 wm 2 «iii»ie h - 
9] wsaHRi. si.si c&tw-f** 

3 

[M*«2 0 i-«3BiH t i: ixmmz-t&'j>-%< t i> 1 
oiyjbw^ y 3 y3fe#^5r«it , 
IfEi/ynyjISRiHi, 

nrnttziipmoisV^yizm-KmLb. 
(SLvmmsmmzii viemmmk^-tJ: 0 izm%. 

^K-7^JtiOHiriBS«fcR*tST«CS< H-b* 

miB F-e^^fRWfc«swfciieBri6tiirs^t» 

S. 

izffitz,: m$m2 0 KiBs^^-r > *a *im. 
iwmm 2 2 1 mn> y 3 mm 1 avis 

2mffilrat-C«ai^EpJirt-5^ N «EF-tf^«« 

comzmbop - n^mx-m^bwm^mm 
-sizx*) %%j><&z 0 . msn x y 3 yftm?& 2 ^jc 

h . tf^jg 2 0 afcii 2 1 (cifia^^r ^'-f 
a. 

[H^JS2 3 ] Hirlfix y 3y3t*^2»5tffiJiJ{ifflP 
»ttJ:^fc»JSS*iT**. W*«2 2fclBiSicO%7fe 

-7 4iv?-zffith. m$%2 2{ztm<r>%z)tT<* 
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[ mm 2 5 ] fiiEx «j 3 y^s^i, ui i &xm 
<r>mm^i co p - n g^ft-em? t jEfwnmim 

[0001] 

mzm&Avm&z&&?t< lis v 

J 0 0 0 2] 

«[«**«« J ^yay^SIWHRtclilWHt?, «* 

x. ±&ft<?>im®mizs>) a> (s i ) $m*&mt 

[0003] ffiEcoi 3 SrS" y rj 

^ y n y&y^y y y y y ^ u a y«i?Bfc**tt£*-t 
[ o o o 4 ] ^ i {±A;uy somes;" y 3 ycommz 

'JayfiWilfi (valence band) 
ifSS^ (conduction band) i:<0|altf) 

ynyji, /*?l«fis i fc, 778 
(HF)*%Sfutm»»^?StAn, W;^iSi 

<r&mzwMk¥mzmmm (anodic e 1 e 

ctrochemical dissolution) 

-t&ztizx-oxm&ztio &. 

[ 0 0 0 5 ] rtMWi' 'J 3 y £ H FigjfffcAfut £ £ 

•cwflMasfcif 3 Nr. y 3 x<^*ffiffilt 

isvzywAitfjii&ztii. mmi aumzimtti 
oi ( h Fizx vmmztv&^m) 1 b iz&kx s i - 
Hgr&au y ^ < . ^?Ltt * y 3 y^$ 1 x-co 

/Wf-Ay H^f-v y Tfi^fltt y y 3 y®$ 1 <5^tf fc 

[0 0 06] L£**-?t\ x*/l^w^K=3fVyTII 
STtttUflKdRifl iiifcfiWi ( £fLtty 'J 3 y^ig 1 . 

Bureau 1 atzmnttitzmmi b ) ojt?ft%ft 

S (quantum confinement effe 
c t ) ZmLX^frrmi/V 3y(0l*/Mf-A> F^f 



[0007] Witf . ^?Ltt^y nyfii T\ JLl a 
y3yy>f^-#£^j£-fix<f. *Ffc*-jUfctt£o 

ttftaT-Tttefc*. £OR. ?Lla<0JSJMiiHlfcji* 

[0 0 08] Lfctf-?T, ^ILtt^y3M^S^<%^ 
J|y y 3 y fc0rJg<o«ff £ EK&irtMf , ^?Ltt=»tttc J: 
LtzZoZZll&i'Oayiz&^timmWi. ttz 

m&f-t ix<oimmmmtixi5L>-?. two* 

(EQE:ExternalQuantum Ef 
f i c i e n c y ) tf¥)0 . 1 % ftVOTi&tffc & ., 
[0 0 09] m2\t1-V?VXt)l'W?>>Zm^t& 

m^^mmm&frtmmx'tih. wmzmi 
•nut. i-sfivxfjwjay&m^ax&Ht* 

SMUTS' 'J 3 y* 3 1 . mSMMtv' y 3 y« 3 ±tc 

ttit^^L, l9i£^lti'y3y*3rtfc»^§iTJt*. 
^ttco-^ y ^ y x y 3 y 4 1 ?rftfil^-& . 

[ooio] buISNh b b ®v- y 3 yji 3 zmmmmTx- 
7 o ot:tc«iMi$*TBiS*fl:$*ntf, 
^yyy^.^/i/xy3y4*^$^i,. me 

#^S^y3yS3(0ff$«i3nmt\ ■+J9VX9fr 
s^ya>'4<%fc*8li*&2—3nin-C»6. m^U^J: 
3 =5r-^y ? 'Jx^/yy y 3 y4 ^fflv^fc»jiamil«E 
±TS?m®7. 6 Sr® tTj3S*(6]^m£E^*^titlf. >- 

y 3 ys^ 2 1 9 y x y n y 4 fc <m<m& 

St«o«^fciE?L*^$ix. diifejj^y^yx^S" 
y3y4i*ichy^yy7'$^T^fe^^$:ff3. zco 

fBKilUBi^y 9 y x y 3 yfi^<^^# $ *?/Jn 

[ooii] £c5±3&-*-y?yx*/io>-y3y4£JB 
v^f63l£*TO. ^y^yx^^yays^co^ 

[00 12] 

[^* { M^Li3fc-rsSS] *^HBIitfiffiraii^ 

s^Lt^ai$itfet><o-c2b-?T. hints' y 3 vfttf 

oco^t LXmiX'Z . S««Rfc*iy y 3 yjtJH 5 - 




[0013] 

viyizm-Kmmt. mmix.<7>-wizm&%ti. m 
k. m&r-vyymizm&mzmfflmizmimR 

[0014] MB^^-M^OTlBF-tyTlIi^ 
WBt »< #** SfflMB* 3 fcflli & £ fc #8 * L 
i 3 fc»E*>JI3 £ v V 3 yHfeKT** 

ik*«a*u\ ttre Y-vy7®m*miY-Tm<n 
ivmmtzimmtioh. 
[0015] wiY-rMit^mjkvm^iomtifr 

k jE?W<3ay*ftVffl«IS£a , S£ 5 
x/k *Tjftfttf*H»«>3 "W«Sr< k i>Mft*> 

B»iavst2«statT«a*ffl*rt-*e, mibf 
-ty^«OH?ieg«k<7) P - nSf^awa^MtF^x 

/k S>?mTS&=m?> 3 k t Mix* 1 1 otli 

^kiEFWWiHjWS^fciJ: "MBfeWBiO. 
kLTttfflT'#&„ 

[0016] iOR, «!BH-e>^««fc«R«0«MI 

(2n) *>«(H&*>*SSJ:D$rS£fc#g*L^. 

[0017] *&Wlz «fc «, y y n yft3m±, MB F— 
ey^iSKAS*£ft£3££*Op - n^&ftOS^ 
? x/k JtFjj&fttfltfMW) 3 *>^< k i Mix* 1 1 o 

-TiT, ^fSHJJKJ^y^yftS^li, « 

juimaik LTttflprttc. x/k m^£&. 

l/«?-*So 3 < k i>Mix«» 1 orttf^x* /k¥ ' 
-Ay HBkox^dp-osijJH^fc* K^otit 

[ 0 0 1 8 ] mz, fcfktf 1 5 0 n m£lTO£fttMWl 

fid*. ffiE£l&tti*2tt«tt. MfiF-ty/iglg 
lzm%mz®mmizmMiMM<r>--mizBi8.2tio h. 
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[0019] MiMi. si, si cayr-f y 

F^3*><SFix*>loJ:93:6. miiBBtt£jiJ£-t&*:#> 
0*56Bjtc«*5Bfer^^MxSI®i. ***** LT 
«MBfr*&2J«8r< k 1 1 oBLhO y'Jn yft§g^ £if 
iriES-ynyftSmi. nM^fctipSoy^y 

kop - n«^ttT*F*w8»*fc j: o 

j: o \m%<r> Y—lWz J: O mieS«kR*fS-C 

[0020] £ IMBy 'J 3 y3t^^S«<^-BtC 
2>.Ika<M£U\ friary 3 >3I£*F 

itufe f - tr y Tins?) fit t (o p - n mam&xn 
^tmMcomw^^zi: *)%%&mz o . £&<oy y 

[0021 ] *miz&h%%T -f XSBtcfcV^ 

•c . fne^ y 3 o 2 wtw.n\mm%h&tz 

mttl 3 -Wy y 3 y3BBW#H*fc*tJ&t* J: 3 

ib^ y 3 y^*^co 2 »5cK?ijofrm(3?*#siR* 5- 

[0022] -^r, *«BBfcffi*»3KT -rA^f x^a 
<i. t?ie^ y 3 >3ts^wm i at/m2«s?r3i trm 

£ 0 . fifey y 3 y^S^*^ < k 1 1 ofiLhflli , 
[0 02 3] 

wsbl»< i&ffith.. m*&mtti\f. *mtz&z 

is y 3 yftiH^te, 3HR l l k » Hut B»S 1 1 so-Bfc: 
F-try/^ 15k, MBF— try ^ISJUg 
1 5K«««fc«aWi6fcl}e9Kl l(c»Jfi$*ifc» 
l»t«B2«fil7. 1 9kSr^T^Six4„ 4 

. *«H(cft & y y 3 yytm^iiWl f- try 
1 5mmiz-?x^ t ixrn&i. ttzY-vy-r® 
m 5*uraa')WBt*<»j«s-ii-*«i«iii 3Srfr 

GSKl l<o-®tw§^^«ltl»c:k* ? a4Lv\ 
mMRl 3ttMEK-ty^*Wl StJttRLfcft, S 

[0024] fflSffi 1 1 «S i **trffi^o¥«f** 
ft. «itf, si, SiCifcttr-f-^yKiO* 
0. nSF-ty^iiTV^. HEK-lf^WHl 
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mm 3 rtmn zmtxmims.i 11*1 oimHtikx 

[00 2 5] K-ty^ S&EK-ty^aHl 5<D 

fjtests 1 1 p - njg£ss& i 

mrtep - ntt^itffi 1 4 (zii±(cJKF>> xywwrts 
ftd«ffii4icuineft79xA'. *fjsl, s^n^d 

ftfc t LTiBW h. OTx P - n g^SPfi 1 4 

jsaufltmo o < t tntup i r>x-h 1 1: 

[ 0 0 2 6 ] 04 All K-Ki^flj* 1 5 
t <t OSHfcSK ffl&thlfriv- ng^gPfi 1 4 <0« 
JaSrSct. 04 Btt#¥ffiJ£tMc i 904 AtZjjiZiVfc 
P - n g^gjSft 1 4 ^HO^#*|pJ, fltfr|6jt»«S 
ftS4?^x^QW<Ox*;l^w\>b-£jj^\ 04 B 

*wf#. .r«J:3&x*;i^-^fcovvt{i¥&ft 

Bjiins-r. 

[ 0 0 2 7 ] 04 A&V04 BfciSSftrt: «k 5t, p - 

ns^atffi 1 4im<?> F-vyrmtfi&mmj&ztv/'z 

S^xMUtSr^TtS**. ^xyl/fcAy-fr-fcfcfcfc 
2. 3nmtM. i<0i dfcp-n«^9fi[l 4 1* 

* «> x ^*»ifrrs«w:av > v-vyyimuMwm 

1 3<OW$aVtt«amfWrif*«at:M»1-*C:4: 
[0028] tSfifclgcD 3 ^JI]Eftte3ii&&&tf 1 
A-OSS**. Wi.{f v 1 0-2 0nmKffflS5$ft, Zff) 

[0029] mumwm 1 3 ut v-vyrm® 1 5 £® 

*fc»<m3tf.&aQEJf SfclTtSS i 0 2 T'J>S«I 

t^iu*. £om«iri 3tt. witr. ski \<r> 
z>zbiz£-,x~?xmmxmi$.ztiz>. mmm 



tin. s i ss^mmzi&mzm^txmm 
<mzi. ut#->T. ^'j3>s«^s i @e« 

tf. S i gBIBKi:ffi*i:jtflB2IS£3*tt F-7m> 
tetter L*<*£<9T\ ffiStca^H-h-y/*HT 

«HiWt4i£fti:IWlLfct6»»»'t1i«J:<«4)iiTV^ 
cot, J:OBW&llWil«rt-. 

[0030] ;.it\ Mefflsi lapSF-e^s 

fc&Kl 1 <DHB±fc»Jft3*l, 19e»2«Sl 9{±fJ 

essi io«ffifc»j«s*ii. ®3{iB?ie^isffii 

*fca y? 9 Y %hh i. 0 IzBfc LlzmOrt . Miem 
llS17liITO(IndiumTinOxid 

e ) o j: d zmmmizm tx k- e 1 

[003 1 ] flLtlp^lBWSy^^ 

=f\±miv-^yymn 5<vmLiit<r>p-n%& 
ate 1 4 \izm- kjEKftn&jmvmmii^tfmz 

=Fk txmmztio h . «itr. mries 1 «s 1 7 1 m 

2«S1 9fcSriit-CDC«flE (4fctt«a> tftolb 
nm^& 1 4<0S^x/l'fcaASfU S^^x/Urt 

(e 1 ectro luminescen 
ce : EL) tfeth. 

[0032] WlfcSJ 5, y 3 y^m^mm^b 
LXmhtim. ELcrmmi. S5lC^$ix^J:a^ 
SKI 1MB (las'fcli, H-t^l 4^B) 

oigr&lzmi&Zilo$>. L^oT« HftGDB(£j:Qtt 
ltra violet (UV)~infra red 

( i R> ) tx-nrnm^timtiixh. 

[00 33] ZZX\ mMStim&9»Ztvfcii J ?->i'* 

* (eqe) mm. mo%bimicBi\ 
[0034]-*. y'j3 yftm^tfmt 

m?bLX1&btim. «tcSv^p-ntg^gpfirrt(0 
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iz$m izb&z titiwmxm zm t x fl-as naas $ n s 

[ 0 0 3 5 J Zixtem. 1 1 ^^ffy 'J 3 y^^JS 

yO©lR^Sta(i^3 0 0 0/c m— 5 0 0 0 0/c m 
X'h*). 4 0 0~6 5 0nmffi®-Cv-yrjytf)©iK$$: 
ali^5000/cm-30000/cmtM. Lfc 
A^T- ©lR«i!:a£2 00 00/cmfciS5£U 

[0036] 

mi] 

7 = / 0 e<-> 

m& 1 ftJ^tfUf . ##2 0 nmjtfirU:^ 
ym&l 5<0/I£#20~3 0nm-C-J>I.C:k5:#Ji;-r 

*ujr. *ffita»«*tftifcafft6*tt9 9. 9%ULL 

»F*;fi>if»t£< SrSfcftfcWSJb&qHE 1 1 fc»«$ 
ill.. 

[0037] *Bt*tt^v^t»fft4«OittR. 
ft Site LTJBI^^S fetc*ft&fc«>W5MMHt«6 
^'J 3 y3eSH l O?dW!* , H6tc|l»SfiTV^. 07 

^•t^mmxht . 06fcjs^Ts H3t^-^^ii 

«H«lcR-4««t-t*PIH»r*jR*«T. *<0P 
[0038] 7 ft#gmuf , *£tfeffl£ffi 

fcSMj $ TfBfcSft£ft<Ott;fi$W&ft A±T* l> <* d 
&*-;l/2 5ft{i§;t..S>. ico*-/P2 5Jip - n8£g& 

[0039] mie*-;U2 5<0£Haf2. £MT-ft*£;fl 

soft-rsist. wBBsea^Afc'ts^; a/ (2 

■l me n temiftfe&MxnTiizitm z ta&im a 
Miasm*) nwhmmxbh. 

[004 0] 155* LfcidfcK-tfy^ffligl 5fc*- 
;P 2 5 tf^fifcS y n yft^TJi. «BBK 



6. 

[0041] *9Mi£fl[« y'Ja >%M? ft jtfg Lfc* 
ftr -f AM *SB#T -f X7b-yXf AtfcSSn', 

mixm&ztio&. ^mizm^m=Fit^mmm 

ftfflv vt¥*W*!8tl8fta tTjB/h£fc#Jfc&*iS co 
T\ ;il5-f-fA71/-yXfA. ftfcjfMHfletfcr-r 

[0042] 08{i«-B*5 1(C, WitfjMS* 

(R) . »ft3t(G) . ihs*(b> s«-«aafrr*J: 
a izmmz titi 3 o^ttjetsayfl v- y 3 y^at^ 5 5 

a. 5 5b. 5 5c*>Wt&cfc3fc#f|HJfc$£i'y 
3y5t»^<02iJ5ciE?il5 0ft^L. #7-7 4 A* 
-MUZR. G. B7/l^7-ft#PST'£6?BfcT>fA' 

-fX^BftSct. ®8lZ^ZtlfcW£T4'UA&mz 
X *)mi%*7-Mm<?)fcMzfiy-y 4 ;l^-ftfttjn 
X'Z$>ZblZh-hbA,X'h&. I9lt Sfe3tefttiJ 

str&ct d iz&is&ixtz&m&ffyi' u 3^51^7 5 

ftfflV^T^y3y3t*^2^7cE?i]7 0ftmL. E 
(0 v y 3 y5KS^O 2 <X7nlB^0 7 0 co^ffitc«*StfWf 
5-7^^^-8 0 ftflliT 7^ 7-ftA^T^ 

ytT4JU x^aft^-r. eco^. §if7iciiae 
ftftaati-s 3oco*3%BB^sxy 3>»f7 5*>* 

mHE*7-7^;U^-8 0<OR. G N BISRteWJBLT 
ffiBStiiifc^iU^ *y-~7 4}V9- 

8 0OR. G, BS*iOES»WSH8^Sflfc^y 
3y3t*^2<J:7ciE?i|5 0i:|5l-*\ ttzimULX 

[0043] ZZX\ yy3y3t*-1 1 O2iX7ciE^5 0 
RV/ttz\t*)7-y 4)V9-&0<?>R, G, B^7- 

%miT 4 tu zmwa. B3kmd&mzti. 2& 
mMxmmtitz^')^y%m^i. *iat«B2* 
fiEftatTmacftMa-rsiSf. K-ty^^cT^k 

COP - nfltelMi-CVf i: jEJLStOJlSftBr&lC J: 
^S^y3y3fe* r FJ:y : &rl». 

[ 0 0 4 4 ] «ra t?t J: a ^*^t=«s ^ y 3 y^ 
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*MW&tm?i£lfTft:<3m¥k IX i>m I o 

[ 0 0 4 5 ] dOi =Sr*»W(c«6 i/ U 3 yftSmi 
fc » P ~ n 1 4 (CjRttSilfc x )vn<m- 

z&kmz. mmmtti^st txmx%&. zzx\ 

0 3 fufc v U 3 yft^ 2 mai 1 9 1 

tra**i6jt:«ffi^ wftrt-sflut-c* & . 0 1 0 ic* 

$tvfi:>>>Ja>ytm : ¥-iZ. H3fc«ji-jT. Sfii 1<9 
17,19 Srftfc K-KV^WI 1 5 ftHMEBMigME 

u * s F*i»nc«E*9aiirt-6flKrc**. hi oi,zii 
^x. m3tm-%mm^\m-*ttm&Lt:®m 

[0046J »HW«*)Sp'4 0 0nmAm nm ( 1 
k e V ) tX'COm mSm&Wl. 0 O nmiy±£ 

^2 0 0nmJilT5:^^f-tfrr§o Z<7) 

£?%mnmcowitiiizm\^nm%n®ftmi,i<x<m 

^X'hh. ^mYW^M, 1 0 0nmtT'O7K^fiiB$(C 

flTfS. XgHSWfciSv**^LT»ilfclrtSWiaj«3ft« 
[0047] mmmmt LXii. i/Vayy*}. 

ai«jR3W*s wx\ mm\mms<mmmx'co 

mibmm^2 oo-noon mmtvs&i^t 

[0 048] -m.?>Y-'eyyizjiV)Y-'e>'/ffim 

vyfrnx-mMiLZtix ltd cox\ srefflats 
iz?\iti$tLXf&gtzm-?&mTjEiWb ixjmt* 

mtttzfto&rfwfcm^b Lxm&zti&mmyv 

*v -y ym&X'h iX. Z<DXo SrHBgAy h'df -v <y 7* 
[0049]-*, *#3]fc«& i^U3 V3B*p*)«JS 



E5:EPiirt S £ b lc i otlf >7 x/H*j(c«i0 1 l iz* 

A"¥-aflPMfttgtR'C* &J5fc'J£ox;M^-y\-y K 
^f-vyT^U ©IR^SCCOX^^ h;U*^M^ilT^ 
HS5-^J;<®filL^S. 01 Hcfcirvc, 3 1«fi 
^«7x/k 3 3ttlf:/x;M^wNVK£5jcf. etem 
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